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3.1 Platform screen door finite element model  
)LQLWH HOHPHQW VLPXODWLRQ VRIWZDUH FDQ UHDOL]H VLPXODWHG
DQDO\WLFDO FDOFXODWLRQ LQ PDFKLQHU\ K\GUDXOLF SUHVVXUH
SQHXPDWLF DQGHOHFWURPDJQHWLVP ILHOG ,QRUGHU WR DFFXUDWHO\
ZRUNRXW WKH VWUXFWXUDO FKDUDFWHULVWLFV RI WKH SODWIRUP VFUHHQ
GRRUIRUUDLOWUDQVLWWKLVSDSHUFRQGXFWVDQDO\WLFDOFDOFXODWLRQ
RI WKH VWDQGDUG HOHPHQW RI WKH UDLO WUDQVLW¶V SODWIRUP VFUHHQ
GRRU$ VWDQGDUG HOHPHQWPDLQO\ LQFOXGHV WKH VWDQG FROXPQ
WKH IL[HG JDWH WKH OHIW ER[ WKH OHIW VOLGLQJ GRRU WKH ULJKW
VOLGLQJGRRUWKHULJKWER[WKHSODWIRUPVFUHHQGRRUHWF7KH
FDOFXODWLRQDFFXUDF\RI WKHUDLO WUDQVLW¶VSODWIRUPVFUHHQGRRU
PRGHO GHSHQGV RQ WKH JULG GHQVLW\ 7KHUHIRUH WKH JULG
GLYLVLRQ DGRSWV &DWHJRU\  *ULG 7KH VKHOO FRPSRQHQWV DQG
WKH JODVV DGRSW WKH TXDGUDQJOH VKHOO HOHPHQWV DQG IDFH
HOHPHQWV WKH GRRU IUDPH DQG WKH VWDQG FROXPQ DGRSW WKH
KH[DKHGURQHQWLW\HOHPHQWWKHFRQQHFWLRQVWUXFWXUHDGRSWWKH
VLPSOLILHG FRQQHFWHG UHODWLRQVKLS 7KH SODWIRUP VFUHHQ GRRU
ILQLWHHOHPHQWPRGHOLVVKRZQLQ)LJ

)LJ3ODWIRUPVFUHHQGRRUILQLWHHOHPHQWPRGHO
3.2 Finite simulation operating conditions 
$FFRUGLQJ WR WKH ILQLWH PRGHOLQJ PHWKRG WKH VLPXODWLRQ
PRGHORIPDMRUSODWIRUPVFUHHQGRRUVLQFOXGLQJWKHVLGHER[
WKH IL[HG GRRU WKH OHIW ER[ WKH OHIW VOLGLQJ GRRU WKH ULJKW
VOLGLQJGRRUDQGWKHHVFDSHGRRULVEXLOWWRILQLVKWKHVLPXODWHG
PRGHOLQJ RI SODWIRUP VFUHHQ GRRU 7KH VKLHOGHG GRRUPRGHO
WKXVEXLOWXSKDYHWKHIROORZLQJWKUHHRSHUDWLQJFRQGLWLRQV
ZLQG ORDG WKH ZLQG ORDG YDOXH LQ WKH SODWIRUP VFUHHQ GRRU
JHQHUDO LQVWUXFWLRQV QDPHO\ 3D  VTXHH]LQJ ORDG WKH
VTXHH]LQJ ORDG RI WKH FURZG DJDLQVW WKH H[LW LV 1P
ZKLFK IXQFWLRQV RQ WKH SDUW P DERYH WKH SODWIRUP DQG LV
YHUWLFDOWRWKHH[LWSODQHUHVXOWDQWIRUFHRIZLQGORDGDQG
VTXHH]LQJORDG
,QYLHZRI WKHDERYH WKUHHRSHUDWLQJFRQGLWLRQV WKHYDOXH
VHWWLQJVKRXOGEHEDVHGRQ WKH IRUFHEHDULQJSRLQWRIYDULRXV
FRPSRQHQWV RI WKH SODWIRUP VFUHHQ GRRU LQ WKH SUDFWLFDO
SURMHFW7KHYDOXHVHWWLQJSRLQWIRU WKHIRUFHEHDULQJSRLQWRI
WKHIL[HGGRRULVWKHFHQWHURIWKHJODVVWKHXSSHUGRRUIUDPH
DQG WKH IUDPH 7KH YDOXH VHWWLQJ SRLQW IRU WKH IRUFH EHDULQJ
SRLQWRI WKH VOLGLQJGRRU LV WKH FHQWHURI WKHJODVV WKHXSSHU
GRRU IUDPH DQG WKH IUDPH 7KH YDOXH VHWWLQJ SRLQW RI WKH
HVFDSHGRRULVWKHFHQWHURIWKHJODVVWKHXSSHUULJKWFRUQHURI
WKH HVFDSH IUDPH WKH FHQWHU RI WKH IUDPH WKH XSSHU OHIW DQG
ULJKWFRUQHURIWKHVLGHER[6HH)LJIRUGHWDLOV

)LJ9DOXHVHWWLQJSRLQWVGLVWULEXWLRQVFKHPDWLFGLDJUDP
$FFRUGLQJ WR WKHPRGHO ORDG DQG FRQVWUDLQW WKXV GHILQHG
WKHVROYHUSURYLGHGE\ WKHILQLWHHOHPHQWDQDO\VLVVRIWZDUH LV
HPSOR\HG WR FRQGXFW VWUXFWXUDO DQDO\VLV RI WKUHH RSHUDWLQJ
FRQGLWLRQV7KHGLVSODFHPHQWRIYDULRXVQRGHVLVZRUNHGRXW
%DVHG RQ WKH QRGH GLVSODFHPHQW WKH VWUHVV RI YDULRXV QRGHV
FDQEHZRUNHGRXW
3.3Finite element analytical calculation of the platform 
screen door  
$FFRUGLQJ WR WKH ILQLWH PRGHOLQJ PHWKRG WKH VLPXODWLRQ
PRGHORIPDMRUSODWIRUPVFUHHQGRRU LQFOXGLQJWKHVLGHER[
WKH IL[HG GRRU WKH OHIW ER[ WKH OHIW VOLGLQJ GRRU WKH ULJKW
VOLGLQJGRRUDQGWKHHVFDSHGRRULVEXLOWWRILQLVKWKHVLPXODWHG
PRGHOLQJ RI SODWIRUP VFUHHQ GRRU %HORZ DUH GHIRUPDWLRQ
FORXGSLFWXUHVRIWKHSODWIRUPVFUHHQGRRUXQGHUWKUHHZRUNLQJ
FRQGLWLRQV6HH)LJa)LJ

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QRGHGLVSODFHPHQW7KHVLPXODWHGFDOFXODWLRQUHVXOWVXQGHUWKH
DERYHWKUHHRSHUDWLQJFRQGLWLRQVDUHVKRZQLQ7DEOH
7DEOH6LPXODWHGGDWDUHVXOWV
6HULDO
1R
6WUXFWXUDO'HIRUPDWLRQ
3D 1P
5HVXOWDQWHIIHFWRIWKH
VTXHH]LQJORDGRI3DDQG
1P
   
   
   
   
   
   
   
   
   
   
   
3ODWIRUPVFUHHQGRRUVWUXFWXUDOFKDUDFWHULVWLFVWHVW
3ODWIRUP VFUHHQ GRRU VWUXFWXUDO FKDUDFWHULVWLFV WHVW DGRSWV
WKH WHVW GHYLFHV VKRZQ LQ)LJ  WR FRQGXFW VWUXFWXUDO WHVW RI
WKH SODWIRUP VFUHHQ GRRU 6LQFH WKH WHVW URRP GRHV QRW KDYH
WKHZLQGWXQQHOWHVWFRQGLWLRQVWKLVWHVWLVFRQGXFWHGXQGHUWKH
VLPXODWHG FRQGLWLRQ WKDW WKH SODWIRUP VFUHHQ GRRU V\VWHP
VXIIHUV ERWK WKH ZLQG SUHVVXUH ORDG DQG WKH SDVVHQJHU
VTXHH]LQJORDG7KHGHIRUPDWLRQDQGWKHUHVLGXDOGHIRUPDWLRQ
RI YDULRXV FRPSRQHQWV RI WKH WHVW V\VWHP VWUXFWXUH LV WHVWHG
7KHDQDO\WLFDO WHVWGDWDVXJJHVW WKDW WKHSODWIRUPVFUHHQGRRU
V\VWHPVWUXFWXUHIXOO\PHHWVWKHHQJLQHHULQJUHTXLUHPHQWV
$FFRUGLQJWR)LJWKHVHQVRUVRIWKHGLVSODFHPHQWSRLQWV
XQGHUWKHMRLQWORDGHIIHFWRIWKHZLQGSUHVVXUHDQGWKHFURZG
VTXHH]LQJ LV GLVWULEXWHG 7KH VWUXFWXUDO GHIRUPDWLRQ RI WKH
SODWIRUPVFUHHQGRRUERG\LVWHVWHG6HH7DEOH

)LJ7HVWGHYLFHVDQGGLVSODFHPHQWSRLQWVGLVWULEXWLRQVFKHPDWLFFKDUW
7DEOH7HVWGDWDUHVXOWV
6HULDO
1R
6WUXFWXUDO'HIRUPDWLRQPP
3D 1P 5HVXOWDQWHIIHFWRIWKHVTXHH]LQJORDG3DDQG1P
   
   
   
   
   
   
   
   
   
   
   
6LPXODWLRQDQGWHVWYHULILFDWLRQGDWDDQDO\VLV
)URP 7DEOH  WKH IROORZLQJ FRQFOXVLRQV FDQ EH GUDZQ
EDVHGRQWKHVLPXODWHGVDIHW\DQDO\VLVRIWKHVXEZD\SODWIRUP
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PPZKHQWKHPD[LPXPORDGLVWKHUHVXOWDQWIRUFHRIWKH
LPSDFWORDGRIWKHFURZGDJDLQVWWKHGRRUWKHIXQFWLRQDUHDLV
PPh PP KHLJKW V YDOXH 1 WKH ZLQG
SUHVVXUH DQG HDUWKTXDNH J  7KH GLVSODFHPHQW RI WKH
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SODWIRUP VFUHHQ GRRU V\VWHP¶V GRGJH GRRU UHDFKHV WKH
PD[LPXPQDPHO\PPZKHQ WKHPD[LPXPORDG LV WKH
FURZGVTXHH]LQJJ
)URP 7DEOH  LW FDQ EH VHHQ WKDW WKH PD[LPXP
GHIRUPDWLRQRI WKHSODWIRUPVFUHHQGRRUWHVWSRLQWDQG
 LV PP WKH PD[LPXP GHIRUPDWLRQ RI WKH SODWIRUP
VFUHHQ GRRU¶V VOLGLQJ GRRU WHVW SRLQW   DQG  WKH
PD[LPXPGHIRUPDWLRQRIWKHIL[HGGRRUWHVWSRLQWDQG
LV PP WKH PD[LPXP GHIRUPDWLRQ RI WKH VLGH ER[ WHVW
SRLQWDQGLVPP%DVHGRQWKHDERYHUHVXOWVLWFDQEH
VHHQWKDWWKHVLPXODWLRQWHVWUHVXOWVPHHWUHTXLUHPHQWVLQ&-7
  3ODWIRUP VFUHHQ GRRU IRU8UEDQ5DLO 7UDQVLW 7KH
GHIRUPDWLRQRIWKHHPHUJHQF\H[LVWLVVPDOOWKDQPPXQGHU
GLIIHUHQWRSHUDWLQJFRQGLWLRQVZKLFK WKXVPHHWV WKH VWLIIQHVV
GHVLJQUHTXLUHPHQWIRUWKHSODWIRUPVFUHHQGRRU)LJVKRZV
WKHWHVWGHIRUPDWLRQDQGVLPXODWLRQGHIRUPDWLRQ



)LJ6LPXODWLRQDQGWHVWVWUXFWXUDOGHIRUPDWLRQFRPSDULVRQFXUYH
$FFRUGLQJ WR)LJDQG WKHDERYH WHVWGDWD WKHIROORZLQJ
FRQFOXVLRQV FDQ EH GUDZQ  8QGHU WKH WHVW DQG VLPXODWLRQ
FRQGLWLRQV WKHPD[LPXPGHIRUPDWLRQRI WKHHPHUJHQF\JDWH
DSSHDUV RQ WKH HGJH RI WKH VOLGLQJ GRRU DQG WKH PD[LPXP
GHIRUPDWLRQLVPPDQGPP7KHFKDQJLQJWUHQG
RIWKHVLPXODWLRQDQGWHVWFXUYHLVFRQVLVWHQWZLWKHDFKRWKHU
7KHPD[LPXP GHIRUPDWLRQ RI DQ\ SRLQW RQ WKH VOLGLQJ GRRU
IUDPHRUWKHHGJHRIWKHH[WHULRUZKHHOSURILOHVXSSRUWLQJWKH
VWDQGFROXPQWRZDUGVWKHUDLOVLGHGRHVQRWH[FHHGPP
&RQFOXVLRQV
7KLV SDSHU DGRSWV WKH ILQLWH HOHPHQW DQDO\VLV PHWKRG WR
FRQGXFWDQDO\WLFDODQDO\VLVRIWKHSODWIRUPVFUHHQGRRUV\VWHP
PHFKDQLFDO VWUXFWXUH IRU UDLO WUDQVLW %DVHG RQ WKH ILQLWH
HOHPHQW PHWKRG DQDO\VLV WKH WHVW LV DGRSWHG WR WHVW WKH
SODWIRUP VFUHHQGRRU VWUXFWXUH%\FRPSDULQJ WKH VLPXODWLRQ
DQGWHVWGDWDWKHIROORZLQJFRQFOXVLRQVFDQEHGUDZQ
8QGHUWKHWHVWDQGVLPXODWLRQFRQGLWLRQVWKHPD[LPXP
GHIRUPDWLRQRIWKHHPHUJHQF\H[LWVDSSHDUVRQWKHHGJHRIWKH
VOLGLQJGRRUZKLFKLVPPDQGPP7KHPD[LPXP
GHIRUPDWLRQ LV DOO VPDOOHU WKDQ PP WKXV PHHWLQJ WKH
UHTXLUHPHQWLQ&-73ODWIRUPVFUHHQGRRUIRU5DLO
7UDQVLW
7KH SODWIRUP VFUHHQ GRRU V\VWHPEXLOW XS WKURXJK WKH
ILQLWH HOHPHQW DQDO\VLV LV DFFXUDWH DQG UHOLDEOH DQG FDQ
DQDO\]H WKH VWUXFWXUDO FKDUDFWHULVWLFV RI WKH HPHUJHQF\ H[LVW
V\VWHPDQG ILQLVK WKH VWUXFWXUDO VLPXODWLRQZKLFK LV EH\RQG
WKHSUDFWLFDOSK\VLFDOVDPSOHPDFKLQH
$FNQRZOHGJHPHQWV
7KLV ZRUN ZDV ILQDQFLDOO\ VXSSRUWHG E\ WKH 6FLHQFH DQG
WHFKQRORJ\ UHVHDUFK SURJUDP RI WKH 1DWLRQDO 5DLOZD\
$GPLQLVWUDWLRQ.)
5HIHUHQFHV
>@ .ZDN+* )LOLSSRX )& )LQLWH HOHPHQW DQDO\VLV RI UHLQIRUFHG FRQFUHWH
VWUXFWXUHV XQGHU PRQRWRQLF ORDG >5@5HVHDUFK UHSRUW RI 'HSDUWPHQW RI
&LYLO(QJLQHHULQJ8&%HUNHOH\1R8&%6(00
>@:$1*=KLIHL681$QVKHQJ:(1-LQJVXQ)LQLWH(OHPHQW$QDO\VLVRI
0HWUR3ODWIRUP6FUHHQ'RRUV0RGHUQ8UEDQ7UDQVLWS
>@ /HL -X]KHQ $QDO\VLV DQG RSWLPL]DWLRQ GHVLJQ RI VKLHOGLQJ GRRU
VWUXFWXUH>'@ˊ1DQMLQJ8QLYHUVLW\RIVFLHQFHDQGWHFKQRORJ\S
>@ =KDR;LX 3ODWIRUP 6FUHHQ'RRU ERG\ VWUXFWXUH RSWLPL]DWLRQ GHVLJQ RI
PHWURVWDWLRQ>-@1RUWKZHVWHUQ3RO\WHFKQLF8QLYHUVLW\ˈS
>@)8<RQJOLQJ4,;LDR\H6\VWHPPRGHOLQJDQGVLPXODWLRQRI$0(6,0
VRIWZDUHVWHSE\VWHS>0@%HLMLQJ%HLMLQJ8QLYHUVLW\RI$HURQDXWLFVDQG
$VWURQDXWLFV3UHVV
>@ 6KL *DQJˈ6KL <RQJMLX:DQJ <XDQTLQJ $QDO\VLV RQ RYHUDOO EXFNOLQJ
EHKDYLRXURIXOWUDKLJKVWUHQJWKVWHHOFROXPQVE\$16<6-RXUQDORI-LOLQ
8QLYHUVLW\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